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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide an information storage device 
comprising a highly effective current magnetic field generating means 
which does not lower a current magnetic field which is required for data 
writing even when a critical current is lowered. 

SOLUTION: This information storage device comprising write word line 11, 
write bit line 21 which is formed across the write word line 11 keeping 
the predetermined interval, information memory elements 3 which are 
formed of ferromagnetic material sandwiching tunnel insulation layer 33 
and are provided between the write word line 11 and the write bit line 
21 at the intersecting areas of the write word line 11 and the write bit 
line 21, and anti-ferromagnetic material layers 42 formed in the side of 
write word line 11 of the information memory elements 31. Moreover, this 
information storage device is also provided with a coil 60 which is 
formed around the information memory elements 31 to generate a magnetic 
field. 
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CLAIMS 



[Claim(s)] 

[Claim 1] A write-in word line and the write-in bit line formed so that 
said write-in word line and predetermined spacing might be kept and it 
might cross, The information storage component which consists of 
ferromagnetics on both sides of a tunnel insulating layer, and was 
prepared between said write-in word line in the crossover field of said 
write-in word line and said write-in bit line, and said write-in bit 
line, The information storage device which is an information storage 
device equipped with the ant i ferromagnetic substance layer formed in the 
write-in word line side of said information storage component, and is 
characterized by having the coil formed so that a magnetic field may be 
generated and said information storage component might be surrounded. 
[Claim 2] The 1st coil wiring with which said coil has been arranged 
through an insulator layer at one side-face side of said 
antiferromagnetic substance layer, The 2nd coil wiring with which it has 
been arranged so that said write-in bit line upper part may be crossed 



aslant, and the end has been arranged in the end side upper part of said 
1st coil wiring, The 1st contact which connects the end of said 1st coil 
wiring, and the end of said 2nd coil wiring, The information storage 
device according to claim 1 characterized by preparing in the condition 
of repeating the winding part which consists of the 2nd contact which 
connects the other end of 1st another coil wiring arranged through an 
insulator layer at the side-face side of another side of said 
ant i ferromagnetic substance layer, and the other end of said 2nd coil 
wiring. 

[Claim 3] A write-in word line and the write-in bit line formed so that 
said write-in word line and predetermined spacing might be kept and it 
might cross, The information storage component which consists of 
ferromagnetics on both sides of a tunnel insulating layer, and was 
prepared between said write-in word line in the crossover field of said 
write-in word line and said write-in bit line, and said write-in bit 
line, It is the manufacture approach of an information storage device 
equipped with the ant i ferromagnetic substance layer connected to the 
write-in word line side of said information storage component. The 
process which forms the storage layer which consists of the 
magnetization fixed bed which consists of a ferromagnetic required to 
constitute said information storage component at least after forming 
said ant i ferromagnetic substance layer, a tunnel insulating layer, and a 
ferromagnetic, While forming the connection layer which carries out 
patterning of said said from storage layer to ant i ferromagnetic 
substance layer, and connects with the inferior surface of tongue of 
said information storage component The process which forms the 1st coil 
wiring arranged at one side-face side of said connection layer, The 
process which carries out patterning even of said tunnel insulating 
layer, and forms an information storage component, The process which 
forms the 1st insulator layer of a wrap for said information storage 
component, said connection layer, and the 1st coil wiring, The process 
which forms said write-in bit line linked to the top face of said 
information storage component, While forming the process which forms the 
2nd insulator layer which covers said write-in bit line, and the 1st 
contact connected to the end of said 1st coil wiring at said 2nd and 1st 
insulator layer The process which forms the 2nd contact linked to the 
other end of 1st another coil wiring arranged at the side-face side of 
another side of said connection layer, The manufacture approach of the 
information storage device characterized by having with the process 
which forms the 2nd coil wiring which connects said the 1st contact and 
said contact of the 2nd on said 2nd insulator layer. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the information 
storage device which makes information memorize, and its manufacture 
approach by making the condition of having met the magnetization shaft 
of a predetermined direction magnetize a magnetic material. 
[0002] 

[Description of the Prior Art] Much more high performance-ization of 
high integration, improvement in the speed, low-power-izing, etc. is 
demanded of components which constitute this, such as a memory device 
and a logic component, with the fast spread of personal small devices, 
such as information communication equipment, especially a personal 
digital assistant. Especially the densif ication of nonvolatile memory 
and large-capacity-izing are becoming still more important as a 
technique which essentially replaces the hard disk which cannot be 
miniaturized, and an optical disk by existence for moving part. 
[0003] The flash memory using the semi-conductor as nonvolatile memory, 
FRAM (Ferro electric Random Access Memory) using a ferroelectric, etc. 
are raised. However, since structure of a flash memory is complicated, 
it is difficult to be integrated highly, and moreover, it has the fault 
that the access time is as late as about 100ns. On the other hand, the 
problem that endurance is low is pointed out in FRAM for a rewritable 
count to transpose to static random access memory or dynamic random 
access memory completely by 1012-1014. Moreover, the technical problem 
that micro processing of a ferroelectric capacitor is difficult is also 
pointed out. 

[0004] The magnetic memory called MRAM (Magnetic Random Access Memory) 
or MR (Magnetic resistance) memory which is indicated by "Wang et al. 
and IEEE Trans. Magn. 33 (1997) p4498" is observed as nonvolatile memory 
which does not have these faults, and it attracts attention increasingly 
by improvement in a property of a TMR (Tunnel Magneto resistance) 
ingredient in recent years. 

[0005] Since structure of MRAM is simple, high integration is easy, and 
in order to memorize by rotation of the magnetic moment, it is predicted 
that the count of rewriting is size. Moreover, it is R. Scheuerlein et al 



and ISSCC Digest of Papers (Feb. 2000) pl28-129 for a very high-speed 
thing to be expected and for it to be already able to operate by 100MHz 
also about the access time. It is reported. Moreover, in current [ from 
which high power came to be obtained according to the GMR (Giant 
Magnetic resistance) effectiveness ], it has been improved greatly. 
[0006] 

[Problem(s) to be Solved by the Invention] Although it is MRAM in which 
improvement in the speed and high integration have the advantage of 
being easy as above-mentioned, writing writes in with the write-in bit 
line which was made to approach a TMR component and was formed, and 
performs a current to a write-in word line by the sink and its 
generating field. Although the reversal field of the storage layer 
(storage layer) of a TMR component is based also on an ingredient, 200e- 
2000e is required and the current at this time is set to dozens of mA. 
This leads to increase of the consumed electric current, and serves as a 
big technical problem to low-power-izing of a pocket device. Moreover, 
from Men of high integration, size with the write-in bit line and the 
write-in word line near the minimum line width determined from a 
lithography technique is required. Temporarily, when write-in bit line 
width of face / write-in WORD line breadth sets thickness of wiring to 
500nm as 0.6 micrometers, it is 3 MA/cm2. It becomes, and also when 
copper wiring is used (practical-use current density: 0.5 MA/cm2), the 
life over electromigration serves as a big technical problem. If it is 
furthermore made detailed, in order for the reversal field of a 
ferroelectric to increase and also to have to reduce the dimension of 
wiring, the technical problem of this wiring dependability will become 
larger. 

[0007] Moreover, the essential technical problem on structure exists in 
MRAM. The storage in MRAM is performed by making wiring rotate 
magnetization of a storage layer by the current magnetic field generated 
by passing a current. However, by high integration, wiring follows on 
becoming thin, since the critical current value which can be passed on a 
write-in line falls, the field acquired cannot but become small and 
coercive force of a storage region-ed must be made small. This means 
that the dependability of an information storage device falls. 
[0008] Therefore, an efficient current magnetic field generating means 
by which the current magnetic field needed in the case of writing does 
not fall even if critical current falls is searched for. 
[0009] 

[Means for Solving the Problem] This inventions are the information 
storage device made in order to solve the above-mentioned technical 



problem, and its manufacture approach. 

[0010] The write-in bit line formed so that the information storage 
device of this invention might keep a write-in word line, said write-in 
word line, and predetermined spacing and might cross, The information 
storage component which consists of ferromagnetics on both sides of a 
tunnel insulating layer, and was prepared between said write-in word 
line in the crossover field of said write-in word line and said write-in 
bit line, and said write-in bit line, It is the information storage 
device equipped with the connection layer containing the 
ant i ferromagnetic substance layer formed in the write-in word line side 
of said information storage component, and has the coil formed so that a 
magnetic field may be generated and said information storage component 
might be surrounded. 

[0011] In the above-mentioned information storage device, since the coil 
is formed so that an information storage component may be surrounded, it 
becomes possible to generate a current field with the coil. Therefore, 
even if the fall of critical current takes place with high integration, 
it becomes possible to generate a bigger current field with few currents 
with a coil. 

[0012] the case where it forms with single wiring — magnetic field 
strength — a straight line — a current magnetic field is formed of the 
formula of H=I / 2pir (A/m), using distance from a conductor as r. 
Wiring will be formed in a coiled form here. When the radius of the 
toroidal coil formed here is set to R and a number of turns is set to N, 
a current magnetic field is expressed with the formula piR [ H=N-I / / 
2] Becoming. With the information storage device of this invention, the 
same current magnetic field can be obtained from arranging the 
information storage element in this coil with the current of the 
conventional 1-/N (N is a number of turns). 

[0013] The write-in bit line formed so that the manufacture approach of 
the information storage device of this invention might keep said write- 
in word line and predetermined spacing and it might cross, The 
information storage component which consists of ferromagnetics on both 
sides of a tunnel insulating layer, and was prepared between said write- 
in word line in the crossover field of said write-in word line and said 
write-in bit line, and said write-in bit line, It is the manufacture 
approach of an information storage device equipped with the 
ant i ferromagnetic substance layer connected to the write-in word line 
side of said information storage component. The process which forms the 
storage layer which consists of the magnetization fixed bed which 
consists of a ferromagnetic required to constitute said information 



storage component at least after forming said ant i ferromagnetic 
substance layer, a tunnel insulating layer, and a ferromagnetic, While 
forming the connection layer which carries out patterning of said said 
from storage layer to ant i ferromagnetic substance layer, and connects 
with the inferior surface of tongue of said information storage 
component The process which forms the 1st coil wiring arranged at one 
side-face side of said connection layer, The process which carries out 
patterning even of said tunnel insulating layer, and forms an 
information storage component, The process which forms the 1st insulator 
layer of a wrap for said information storage component, said connection 
layer, and the 1st coil wiring, The process which forms said write-in 
bit line linked to the top face of said information storage component, 
While forming the process which forms the 2nd insulator layer which 
covers said write-in bit line, and the 1st contact connected to the end 
of said 1st coil wiring at said 2nd and 1st insulator layer It has the 
process which forms the 2nd contact linked to the other end of 1st 
another coil wiring arranged at the side-face side of another side of 
said connection layer, and the process which forms the 2nd coil wiring 
which connects said the 1st contact and said contact of the 2nd on said 
2nd insulator layer. 

[0014] By the manufacture approach of the above-mentioned information 
storage device, since a coil is formed so that an information storage 
component may be surrounded by the 1st coil wiring, the 2nd coil wiring, 
the 1st contact, and the 2nd contact, even if the fall of critical 
current takes place with high integration, it becomes possible to 
generate a bigger current field with few currents with a coil. Therefore, 
in the information storage device of this invention, the information 
storage device with which the same current magnetic field is obtained 
with the current of the conventional 1-/N (N is a number of turns) is 
formed from forming so that an information storage element may be 
arranged in this coil. 
[0015] 

[Embodiment of the Invention] The partial cross-section outline 
perspective view showing the important section of the memory section of 
drawing 1 explains the gestalt of the 1 operation concerning the 
information storage device of this invention. In addition, illustration 
of a readout-circuitry part was omitted in drawing 1 . 
[0016] Although illustration is not carried out, the transistor 
component which constitutes a readout circuitry in a semi-conductor 
substrate, a read-out word line, a read-out bit line, etc. are formed, 
and the wrap insulator layer is formed in it. 



[0017] And as shown in drawing 1 , on the insulator layer (not shown), 
two or more write-in word lines 11 are arranged in parallel and formed, 
this write-in word line 11 and predetermined spacing — placing — the 
write-in bit line 21 (21a, 21b) — the same flat surface — and it is 
arranged at juxtaposition so that the above-mentioned write-in word line 
11 may be intersected (for example, rectangular cross). 
[0018] In each field to which the above-mentioned write-in word line 11 
and the above-mentioned write-in bit line 21 furthermore cross, the 
information record component 31 (31a, 31b) is arranged. This information 
record component 31 consists of for example, a magnetic tunnel junction 
component (MTJ component: MTJ the abbreviation for Magnetic Tunnel 
Junction), or a tunnel magnetic resistance element (TMR component: TMR 
the abbreviation for Tunnel Magnetic Resistance). 
[0019] The above-mentioned information storage component 31 has the 
structure which carried out the laminating of the magnetization fixed 
bed 32 which consists of a ferromagnetic, the tunnel insulating layer 33, 
and the storage layer 34 which consists of a ferromagnetic to order from 
the write-in word line 11 side. The above-mentioned magnetization fixed 
beds 32 are for example, cobalt iron (CoFe), ferronickels (NiFe), or 
those alloy ingredients. For example, it is formed in the thickness of 
0. 5nm - 5nm, and the above-mentioned tunnel insulating layer 33 is an 
aluminum oxide (A103). For example, it is formed in the thickness of 
0. 5nm - 5nm, and the above-mentioned storage layers 34 are for example, 
cobalt iron (CoFe), ferronickels (NiFe), or those alloy ingredients, for 
example, are formed in the thickness of 0. 5nm - 5nm. And the above- 
mentioned storage layer 34 is formed so that it may have a desirable 
shaft for the magnetization direction of an easy axis. 
[0020] The connection layer 41 (41a, 41b) containing the 
ant i ferromagnetic substance layer 42 is formed in the write-in above- 
mentioned word line 11 side of the above-mentioned information storage 
component 31. Each connection layer 41 is connected to the contact 45 
connected to the readout circuitry which is not illustrated. In addition, 
although illustration is not carried out, the barrier layer formed by 
titanium nitride, the tantalum, tantalum nitride, etc. may be prepared 
in the write-in word line 11 side of the above-mentioned connection 
layer 41. The above-mentioned ant i ferromagnetic substance layer is for 
example, platinum manganese (PtMn), ferromanganese (MnFe), nickel 
manganese (NiMn), or iridium manganese (IrMn), for example, its 
thickness of 5nm - about 60nm is common, and it is usually formed in the 
thickness of 30nm. In addition, this thickness may be thicker than 60nm. 
[0021] The 1st coil wiring 51 (51a) is formed in one side-face side of 



the above-mentioned connection layer 41 (for example, it explains on the 
basis of connection layer 41a below) through the insulator layer (not 
shown). The 2nd coil wiring 52 (52a) with which the upper part of the 
information storage component 31 (31a) which connects with this write-in 
bit line 211 through an insulator layer (not shown) is aslant crossed on 
the above-mentioned write-in bit line 21 (21a), and the end has been 
arranged in the end side upper part of the 1st coil wiring 51 (51a) is 
formed. The 1st contact 61 (61a) which furthermore connects the end of 
coil wiring 51a of the above 1st and the end of coil wiring 52a of the 
above 2nd is formed. Furthermore, the 2nd contact 62 (62a) which 
connects the other end of 1st another coil wiring 51 (51b) and the other 
end of coil wiring 52a of the above 2nd which have been arranged through 
an insulator layer (not shown) at the side-face side of another side of 
the above-mentioned connection layer 41 (41a) is formed. 
[0022] Namely, the information storage component 31 (31a) is surrounded 
by the 1st coil wiring 51 (51a), the 1st contact 61 (61a), the 2nd coil 
wiring 52 (52a), and the 2nd contact 62 (62a). It prepares in the 
condition of repeating the winding part which consists of the 1st coil 
wiring 51, the 1st contact 61, the 2nd coil wiring 52, and the 2nd 
contact 62, and the coil 50 is constituted. 

[0023] In the above-mentioned information storage device 1, since the 
coil 50 is formed so that the information storage component 31 may be 
surrounded, it becomes possible to generate a current field with the 
coil 50. Therefore, even if the fall of critical current takes place 
with high integration, it becomes possible to generate a bigger current 
field with few currents with a coil 50. 

[0024] the case where it forms with single wiring — magnetic field 
strength — a straight line — using distance from a conductor as r, a 
current magnetic field is formed so that it may be expressed to the 
formula of H=I / 2pir (A/m). Wiring will be formed in a coiled form here. 
When the radius of the toroidal coil formed here is set to R and a 
number of turns is set to N, a current magnetic field is expressed with 
the formula piR [ H=N-I / / 2] Becoming. With the information storage 
device 1 of this invention, an equivalent current magnetic field can be 
formed with the current of 1-/N (number around which a coil winds N) as 
compared with the case where a current magnetic field is formed with the 
conventional monolayer wiring, by forming the coil 50 in the direction 
shown by each arrow head. 

[0025] Next, the outline configuration sectional view of drawing 2 - 
drawing 9 explains the gestalt of the 1 operation concerning the 
manufacture approach of the information storage device of this invention. 



In addition, (2) of each drawing 2 - drawing 9 showed the A-A line 
sectional view in (1), and it omitted illustration of the 1st - the 3rd 
insulator layer, and gate dielectric film. 

[0026] As shown in drawing 2 , a field 102 is formed in the semi- 
conductor substrate 101 P well, and this component isolation region 104 
that divides the transistor formation field 103 into a field 102 
electrically is formed for example, with STI (Shallow Trench Isolation) 
structure P well. M0S transistor 111 of an N channel form is formed in 
the above-mentioned transistor formation field 103. Through gate 
dielectric film 112, the gate electrode 113 is formed on the above- 
mentioned transistor formation field 103, and this gate electrode 113 is 
used for it for this M0S transistor 111 as a read-out word line. 
Moreover, the source drain diffusion layers 114 and 115 are formed in 
the above-mentioned transistor formation field 103 of the both sides of 
the gate electrode 113 by the N type diffusion layer, therefore, P under 
the above-mentioned gate electrode 113 — a well — the field 102 is a 
channel formation field. 

[0027] On the above-mentioned semi-conductor substrate 101, the 1st 
insulator layer 121 of a wrap is formed in the above-mentioned read-out 
transistor 111. The contacts 116 and 117 connected to the above- 
mentioned source drain diffusion layers 114 and 115 are formed in this 
1st insulator layer 121. Furthermore on the 1st insulator layer 121 of 
the above, the read-out bit lines 131 and 132 linked to the above- 
mentioned contacts 116 and 117 are formed. 

[0028] On the 1st insulator layer 121 of the above, the 2nd insulator 
layer 123 of a wrap is formed in the above-mentioned read-out bit lines 
131 and 132. Contact linked to a read-out bit line is formed in the 2nd 
insulator layer 123 of the above. In the drawing, the contact 133 
connected to the read-out bit line 132, for example is drawn. 
Furthermore on the 2nd insulator layer 123 of the above, it writes in, 
and the word line 11 (111, 112, 113, 114) is formed. This write-in word 
line 11 can use and form a wiring formation technique in usual. Namely, 
what is necessary is to carry out etching processing of the above- 
mentioned film using a lithography technique and an etching technique, 
and just to form the write-in word line 11, after forming the film which 
forms a write-in word line. 

[0029] In addition, although illustration is not carried out, the above- 
mentioned write-in word line 11 can also be formed in slot wiring 
structure using a slot wiring technique. That is, the 3rd insulator 
layer 125 is formed on the 2nd insulator layer 123. Flattening of this 
3rd insulator layer 125 front face is carried out. Subsequently, the 



slot for writing in the 3rd insulator layer 125 using a lithography 
technique, an etching technique, etc., and forming a word line is formed. 
And after writing in the Mizouchi and embedding the ingredient layer of 
a word line, the write-in word line 11 is formed in slot wiring 
structure by removing an ingredient layer [ surplus / on the 3rd 
insulator layer 125 of the above ] by chemical mechanical polishing. 
Then, the insulator layer which writes in the 3rd insulator layer 125 
and covers a word line 11 is formed. 

[0030] Subsequently, the contact 45 used as the terminal of an 
information storage component is formed in the 3rd insulator layer 125 
of the above. It is because a barrier layer is formed if needed in the 
above-mentioned connection hole after forming a connection hole in the 
3rd insulator layer 125, a conductor is embedded after that and contact 
45 is formed with a lithography technique and an etchback technique as 
the formation approach of contact 45. When the above-mentioned conductor 
and a barrier layer are formed also on the 3rd insulator layer 125, the 
surplus conductor and barrier layer on the 3rd insulator layer 125 are 
removed. 

[0031] Subsequently, the ant i ferromagnetic substance layer 42, the 
magnetization fixed bed 32 which consists of a ferromagnetic layer, the 
tunnel insulating layer 33, and the storage layer 34 which consists of a 
ferromagnetic layer are formed on the insulator layer of the above 3rd. 
The anti-antiferromagnetic substance layer 42, the magnetization fixed 
bed 32, the tunnel insulating layer 33, and the storage layers 34 are 
the following conditions, and one by one, where a vacuous membrane 
formation ambient atmosphere is maintained by sputtering, they form 
membranes continuously. 

[0032] Subsequently, as shown in drawing 3 , after forming a resist by 
the rotation applying method, The resist mask pattern (not shown) for 
forming the 1st coil wiring arranged at one side-face side of the 
connection layer connected to an information storage component by 
exposure and development and this connection layer is formed. It is used 
for a mask and etching to the ferromagnetic layer (storage layer 34) - 
ferromagnetic layer (magnetization fixed bed) 32 and the 
ant i ferromagnetic substance layer 42 is performed. Consequently, while 
forming the connection layer 41 in the condition that an information 
storage component is included, the 1st coil wiring 51 arranged at one 
side-face side of this connection layer 41 is formed. By this etching, 
for example using an inductive-coupling mold etching system, etching 
conditions use chlorine (C12) for etching gas as an example, and set 
that flow rate to 60dm (s) 3 / min, and 250W and lower RF power set [ 70 



degrees C and up RF power ] 0. 5Pa and substrate temperature as 150W for 
the pressure of an etching ambient atmosphere. Then, the above-mentioned 
resist mask pattern is removed. 

[0033] Subsequently, as shown in drawing 4 , after forming a resist by 
the rotation applying method, by exposure and development, the resist 
mask pattern (not shown) for forming an information storage element is 
formed, it is used for a mask, etching to the ferromagnetic layer 
(storage layer 34) - tunnel insulating layer 33 is performed, and the 
information storage element 31 is formed by the storage layer 34, the 
tunnel insulating layer 33, and the magnetization fixed bed 32. The 
ferromagnetic layer on the 1st coil wiring 51 (storage layer 34) - the 
tunnel insulating layer 33 are also removed in the case of this etching. 
For example using an inductive-coupling mold etching system, as an 
example, etching conditions use chlorine (C12) for etching gas, set that 
flow rate to 60dm(s)3 / min, and the pressure of an etching ambient 
atmosphere is set as 0. 5Pa, and they set [ substrate temperature ] 250W 
and lower RF power as 150W for 70 degrees C and up RF power by this 
etching. Then, the above-mentioned resist mask pattern is removed. 
[0034] Subsequently, as shown in drawing 5 , the 4th insulator layer 
(equivalent to the 1st insulator layer in claim 3) 71 of a wrap is 
formed for the above-mentioned information storage element 31, the 
connection layer 41, and the 1st coil wiring 51 grade by the plasma-CVD 
method. 

[0035] The bias-ECR plasma CVD system was used by the describing 
[ above ] plasma-CVD method. In addition, ECR is a electron cyclotron 
resonance and is the abbreviation for Electron Cyclotron Resonance. The 
membrane formation conditions of Above CVD use for example, mono-silane 
(SiH4) :flow rate =60dm3 / min, oxygen (02): flow rate =66dm3 / min, and 
argon (Ar):flow rate =100dm3 / min for material gas as an example. The 
pressure of a membrane formation ambient atmosphere 0. 2Pa, Microwave 
(2. 45GHz) power is set as 2000W, and the temperature of 2000W and a 
membrane formation ambient atmosphere is set as 300 degrees C for RF 
power. 

[0036] Chemical mechanical polishing (CMP [ say / the following and 
CMP ] is the abbreviation for Chemical Mechanical Polishing) performs 
flattening of insulator layer 71 front face of the above 4th after this 
membrane formation. Under the present circumstances, it grinds so that 
the top face of the above-mentioned information storage component 31 may 
be exposed. As an example of this polish condition, the potassium- 
hydroxide water solution which contains a 14wt(s)% [ for example, ] 
silica particle in 20rpm, polishing pressure force =500gf/2, and polish 



liquid for the engine speed of polish planar engine-speed =20rpm and a 
substrate support stage is used. 

[0037] Subsequently, as shown in drawing 6 , the write-in bit line 21 
linked to the top face of the information storage element 31 is formed. 
This write-in bit line 21 was formed by the following approaches. The 
conductor film for forming a write-in bit line on the 4th insulator 
layer 71 including the above-mentioned information storage component 31 
top of the above is formed. Subsequently, the write-in bit line 21 which 
etches the above-mentioned conductor film using the resist mask, 
connects with the above-mentioned information storage component 31, sees 
in layout, and intersects the above-mentioned write-in word line 11 with 
resist spreading and a lithography technique after forming the resist 
mask pattern (not shown) for forming a write-in bit line (for example, 
rectangular cross) is formed. Then, the above-mentioned resist mask 
pattern (not shown) is removed. 

[0038] Subsequently, as shown in drawing 7 , the 2nd insulator layer 
(equivalent to the 2nd insulator layer in claim 3) 73 which covers the 
above-mentioned write-in bit line 21 is formed on the 4th insulator 
layer 71 at the thickness of 500nm. In this membrane formation, a bias- 
ECR plasma CVD system is used like membrane formation of the 4th 
insulator layer 71 of the above. Membrane formation conditions As an 
example, for example, mono-si lane (SiH4):flow rate =60dm3 / min, oxygen 
(02): flow rate =66dm3 / min, and argon (Ar):flow rate =100dm3 / min are 
used for material gas. 0. 2Pa and microwave (2. 45GHz) power are set as 
2000W, and the temperature of 2000W and a membrane formation ambient 
atmosphere is set [ the pressure of a membrane formation ambient 
atmosphere ] as 300 degrees C for RF power. 

[0039] Subsequently, CMP performs flattening of insulator layer 73 front 
face of the above 5th. Under the present circumstances, it grinds so 
that the 5th insulator layer 73 of the above of predetermined thickness 
(for example, thickness which can secure withstand voltage) may remain 
on the above-mentioned write-in bit line 21. As an example of the above- 
mentioned polish conditions, the potassium-hydroxide water solution 
which contains a 14wt(s)% [ for example, ] silica particle in 20rpm, 
polishing pressure force =500gf/2, and polish liquid for the engine 
speed of polish planar engine-speed =20rpm and a substrate support stage 
is used like polish of said 4th insulator layer 71. 

[0040] As shown in drawing 8 , subsequently, with resist spreading and a 
lithography technique After forming the resist mask pattern (not shown) 
for forming the 1st and 2nd connection hole which arrives at the both 
ends of the 1st coil wiring 51, the 5th and 4th insulator layer 73 and 



71 of the above is etched using the resist mask, every — The 1st 
connection hole 74 and the 2nd connection hole 75 which arrive at the 
both ends on the coil wiring 51 of the above 1st are formed. By this 
etching, a monotonous [ / 2 cycle ] mold plasma etching system is used, 
for example. Etching conditions As an example, trif luoromethane 
(CHF3):flow rate =30dm3 / min, oxygen (02) : flow rate =9dm3 / min, and 
argon (Ar) :flow rate =300dm3 / min are used for etching gas. The 
pressure of an etching ambient atmosphere is set as 5. 3Pa, and 2000W and 
lower RF power are set [ substrate temperature ] as 1000W for 20 degrees 
C and up RF power. Then, the above-mentioned resist mask pattern is 
removed. 

[0041] Subsequently, as shown in drawing 9 , the tungsten film embedding 
the above 1st and the 2nd connection hole 74 and 75 is formed on the 5th 
insulator layer 73 of the above with a CVD method. Subsequently, by CMP, 
polish removal of the tungsten film [ surplus / on the 5th insulator 
layer 73 of the above ] is carried out so that the above-mentioned 
tungsten film may remain only in the above 1st, the 2nd connection hole 
74, and 75, and the 1st and 2nd contact 61 and 62 which consists of 
tungsten film in the above 1st, the 2nd connection hole 74, and 75 is 
formed. 

[0042] Then, as shown in drawing 9 , the conductor film for forming the 
2nd coil wiring 52 on the 5th insulator layer 73 of the above by 
sputtering is formed with aluminum, copper, or other conductive 
ingredients. Subsequently, after forming a resist by the rotation 
applying method, while forming the resist mask pattern for forming the 
2nd coil wiring, using it for a mask, etching the above-mentioned 
conductor film and connecting with the 1st and 2nd plug 61 and 62 by 
exposure and development, the 2nd coil wiring 52 is formed so that it 
may see in layout and the above-mentioned write-in bit line 21 may be 
crossed aslant. Thus, a coil 50 is formed so that the information 
storage component 31 may be surrounded by the 1st coil wiring 51, the 
2nd coil wiring 52, the 1st contact 61, and the 2nd contact 62. Then, 
the above-mentioned resist mask pattern is removed. 
[0043] By the manufacture approach of the above-mentioned information 
storage device, since a coil 50 is formed so that the information 
storage component 31 may be surrounded by the 1st coil wiring 51, the 
2nd coil wiring 52, the 1st contact 61, and the 2nd contact 62, even if 
the fall of critical current takes place with high integration, it 
becomes possible to generate a bigger current field with few currents 
with a coil 50. Therefore, in the information storage device 1 of this 
invention, the information storage device 1 with which the same current 



magnetic field is obtained with the current of the conventional 1-/N (N 
is a number of turns) is formed from forming so that the information 
storage element 31 may be arranged in this coil 50. 
[0044] 

[Effect of the Invention] As mentioned above, since the coil is formed 
according to the information storage device of this invention so that an 
information storage element may be surrounded as explained, a current 
field can be generated with the coil. Therefore, even if the fall of 
critical current takes place with high integration, it becomes possible 
to generate a bigger current field with few currents with a coil. That 
is, the same current magnetic field as usual can be obtained with the 
current of the conventional 1-/N (N is a number of turns). Therefore, 
improvement in the dependability of an information storage device can be 
aimed at. 

[0045] Since according to the manufacture approach of the information 
storage device of this invention a coil is formed so that an information 
storage element may be surrounded by the 1st coil wiring, the 2nd coil 
wiring, the 1st contact, and the 2nd contact, even if the fall of 
critical current takes place with high integration, the information 
storage device which can generate a bigger current field with few 
currents with a coil can be formed. Therefore, by the manufacture 
approach of the information storage device of this invention, since it 
forms so that an information storage element may be arranged in this 
coil, the information storage device with which the same current 
magnetic field as usual is obtained with the current of the conventional 
1-/N (N is a number of turns) can be formed. Therefore, formation of a 
reliable information storage device is attained. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the partial cross-section perspective view in which 
showing the gestalt of the 1 operation concerning the information 
storage device of this invention, and showing a part for the principal 
part of the magnetic memory section of an information storage device. 
[Drawing 2] It is the outline configuration sectional view showing the 
gestalt of the 1 operation concerning the manufacture approach of the 
information storage device of this invention. 



[Drawing 3] It is the outline configuration sectional view showing the 
gestalt of the 1 operation concerning the manufacture approach of the 
information storage device of this invention. 

[Drawing 4] It is the outline configuration sectional view showing the 
gestalt of the 1 operation concerning the manufacture approach of the 
information storage device of this invention. 

[Drawing 5] It is the outline configuration sectional view showing the 
gestalt of the 1 operation concerning the manufacture approach of the 
information storage device of this invention. 

[Drawing 6] It is the outline configuration sectional view showing the 
gestalt of the 1 operation concerning the manufacture approach of the 
information storage device of this invention. 

[Drawing 7] It is the outline configuration sectional view showing the 
gestalt of the 1 operation concerning the manufacture approach of the 
information storage device of this invention. 

[Drawing 8] It is the outline configuration sectional view showing the 
gestalt of the 1 operation concerning the manufacture approach of the 
information storage device of this invention. 

[Drawing 9] It is the outline configuration sectional view showing the 
gestalt of the 1 operation concerning the manufacture approach of the 
information storage device of this invention. 
[Description of Notations] 

1 [ — An information storage component, 32 / — The magnetization fixed 
bed, 33 / — A tunnel insulating layer, 34 / — A storage layer, 41 / — 
A connection layer, 42 / — An ant i ferromagnetic substance layer, 50 / - 
- Coil ] — An information storage device, 11 — A write-in word line, 
21 -- A write-in bit line, 31 
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«siE?^jsaasrti*«iwi <t c vmmmo-ijommm 

(Effl^T33BK1tftJi (IBH13 4) ~3S?lttf*l (JBKb 
USD 3 2 £J:tf JESSttUfMI 4 2 S?oi y 

*fifa 0 *©es» tffsiBit^?^^t ) w?-^i4 

l^m-rsitfeic, c©«W14lO-*fl!)HIBHHI 
KEIl**i*JBl ©u<;US»5 1 *»J8T*. d©x 

tt* (C I 2 ) *ffl^*fl)Stt*6 0 dm3 /mint 
U lyf^IiMOEMO. 5 Pa, S«g;SJt^ 
7 0°C, ±gPRF/\°'7-^2 5 0W / T»RF;t7-ij« 
1 5 0W»cRjer*. ±EUS?XI*TX^/W 

[0 0 3 3] B4»asrJ:a(C» U5?Xh*0 

IEK«3SKJ:yrtKLfc*, SMWCfeoTfiiaE 

*^«U *n*^Z^fcffl^TSi«ttfMI (IB 
111 3 4) ~ h >^;UtttM 3 3 STCiy ?>^f»ff 

or. i3iti 3 4th y^immm 3 3 t^bn^i 3 

2tT-1flSt31t«?3 1*®|«-rSo 

»i©u-r/naB5i±oa«fltflw (stU3 

4) ~r->*;M6IMI3 3«e.l»S*ti«. cciyfV 

^>^*IH*» HWtLT* i*f>^Wtt (C 
I 2 ) *ffl^*03»S6 0dm3/mlniU x>y 
^V^H«OE7J*0. 5 Pa, S«5;SJI^ 7 0 °C, 
±g|5RF/\°7-*2 5 0W, TS5RF/\°7-^1 5 0W 

[0034] fttve* m«v^x 
t c v d >stt j: o ±em«ettK7 3 1 , mm 4 



3S3 tasitzn 1 oymmmiztam 7 1 zj&mtZo 

[0 0 3 5] ±E7^XTC V DfeT'lt, JUTX- E 
CR^7X7CVDiMll^c. ECFUim? 
+M"7P MayJWOEfcTfcy* Electron Cyclotron 

ResonanceOISrSSo ±KC VDrojSIBBfefrfck -00 
<hfc\ JI^X{nm« ,: Ey->^> (S i H4 ) : 3iE 
l=6 0dm3 /mi ntll (O2 ) :M=6 6d 
m3 /m i ntTfr^y (A r) :^EM=100dm3 
/mi ni*ll\ mJl#BM©E7J£0. 2Pa,7 
-<-7P$ (2. 4 5GHz) /\°9-^2 0 0 0W, RF 
A 0 7-£ 2 0 0 0 Ws j$IISIB*[0)9J£& 3 0 0 "CKIS 

[0 0 3 6] CO/SHfts ffc£«««»Bi (J-XTv CM 
Pt^-5x CMPliChemical Mechanical Polishing <D 
m K<fcoT, ±IBl4(0«il7mi(D¥m7 
5= CflDHfc ±E1*»Ett*?3 1 0±flBtf»B-r*J: 

ls-±\s\$m=2 0 r pm, SSSatXx-S^OlHHeR 
&2 0rpm, BF^E*>= 500gf/2, WJt&Kfll 
A tf 1 4 w t %©-> U *a?*^fe*«fk* 'J * 

[0 0 3 7] H6iasfJ:3lc* flHBEIiUrf 

3 1 ©±isn:»wr*«*a*if v h»2 1 tmm 

C©#*a*tTy r-^2 1 £filT<TOK£Tf&8 L 
/i:„ ±E1lHSEffX?3 1±*Sfc±E*4(0«||gt7 

(BB5Htr) eSLfcl, f©U 
5>* hVX?£ffl^T±E»m)l£x-y^y?Vc\ 
±IBltfgfB1t*?3 1 fcftttU UY7"7 M$U:*T± 

E»#a*7-K«i iess (manes 
a*e* hJH2 1 ±eus>z 

[0038] *uvp % ernes** 3 u\ m4(Djie3iM 

7 1 ±fc, ±E»*a*lf*y r-SSg2 1 *W.mtZ>%2(D 

mmm <n$m 3 ic asw-*® 2 ottttitKtBMg) 7 3 * 

flOAtf 5 0 0 n m©JKT£f&J«T*o C©J5gH?-f*±E 

7X7CVDgi*ffll\ J&HftfHi, — LTx fi 
IWUteflia.tft/S'^y (S i H 4 ) : 3U= 6 0 d 
m3 /m i n £WM (02 ) : 5ft it = 6 6 d m3 /m i 
n£7/U=T> (Ar) :M=100dm3 /mini 

Jfflgt»H$M)E7J«0. 2 Pa, ^-r*n« 
(2. 4 5GHz) /\°7-^2 0 0 0W, 

2 0 0 0 w, jSflmBMofljK^ 3 0 <mcRj&r*o 

[0 0 3 9] CMPK^T, ±fi£5 0>tt|| 

ha 2 1 ±tcmm©JS* (0B*K*§*»Etfttfi're* 



St*) ©±ES 5 ©i&iiJBi 7 3 tf»5 «fc ? K\ Bf Ji£*7 
3. ±BBBMMW)-«fc LTfcfc. KtES4(DtfiliSi7 

1 ammtwrna. mm?is-i-®$m=2 o r pm , 

aSSS^-S^OESS^ 0 r pm, fflf§E7J= 5 

oogf/2, mmmcmxa 1 4 w t %©-> y *e? 

[0 0 4 0] fcivp, B8fcaVf<fcdfc % l/5>*Mi* 
tioisVx^xtJiz-y m^t) ZBMLtc 

M7 3, 7 1*xy*V$ p LT» ±E*1 anfJl/E* 
5 1 ±ffl?S«gSfca-r«« 1 0&$!?17 4 £%2<D&m 
H7 5t*mmt5 a C©I-yf>m> fl3.UT2f| 

Tftfrtt* -0>J<tLT. x «y HJ y/l/tfP 

*$y (CHF 3 ) :M=30dm3 /mintgl 
(02) :S»=9dm3 /m i ntTfrzSy (A 
r) :-M=3 0 0dm3 /mi ni^ffiL\ l-y^y 
Vmm&toE*}* 5 . 3 P a , £&gfi« 2 0 °C, ±g|5 
RF/\'7-«2 00 0W, TSPRF/\°7-^1 0 0 0W 

[0 04 1] *^T% B9iaa*TJ:3lEs CV 
D^C«fcoT, ±E»5©Wil|7 3±K±IB«K IS 

2 OJ^RTL 7 4,75 y97Jrym&IBtiL 
tZ>„ %.VT\ CMPlccfc^T, ±EJSK %2(Dmm 

?L7 4, 7 5rt©*fc±E*yyx7 l yfflK«l*J;3lc 

±xv%5(Dmm7 3±(ommK*y?ATymzmm 

^£LT, ±ESBK ^203g!gE7L7 4, 7 5ftlc^y 
^X^>il4i»6a*IB1, «2 03>*^K6K 62 

[0 0 4 2] ^T, H9fC^T«fc3^ mxifzjiv 
*Vy9[C*r>Ts ±EW5«DlMiBt7 3±teJg2 0=l 

T±E»W*«©xy^>^*ffoT, »1» «2<D^ 
7^6K 6 2l^iirs<!:<!: i felt, H'^^hWc* 
T±E»#3a*lf v hi2 1 *»46(»:SW!JSJ:3(ca2 
©□-rjl/Ell5 2«»J«-*. ^(DcfcdlCLTx El© 
P-OH3H5 1 t»203-r;bE»5 2t«1O3>* 
^ h 6 1 fcS20ny*^ h 6 2 £TflHBE11*F3 1 
*IRy#<J:3K3-r;b5 0/«Ba*ti*o ^©ft, ± 
EUvU h?x-7y\°^-y^i^£-r^o 

[0 0 4 3] ±EffiaEtt»«fl!)»&&a?(4, Ml© 
□ -f;UE«5 1 tm2«D^lUSMS2t9Sl<0^yif 
^h6 1il2©3>^^h6 2i Tit SEES*? 3 1 



Wffil ^UU3— I / 4 I 4 b 



*Biy#<«fe3(c=n';U5 0iWB«*ti5e:t^6, a 
□ 5 o ic «fc -3 TdNftitra? £ y ^^awaHKisi* 

fSIBUgg 1 TH\ c on -r;l/ 5 0 *fcflHBKttSR? 3 

( n tig* so ©^^-wsttSBHKMisnsfliaE 

[0044] 

mwfc&m. waaB«*=F*Bi y s < * 5 k =1 <r iM* 

fgin^^o T&frts. ft*©i/N (NttttW ©a 

T. 1taffi«BB<0ffl!Btt<0lRl±tfiaft*, 
[0 0 4 5] *^<0DHiefl^B<0H£&S(C<i:tL 

*9 VtMWiy*'? h£?M3lIi£?£iKyg< 
«fe o \z n -r/u*»j«T ffiftStflsfc 4 fca^HW 
■aSOfiTtfSE-afc* LTt, □-f/l/fcJJoT^ftV' 

■at?* y *i*&B«#*#8£*-fe»;i> c tmm^m 

KflWfSEUT 3 * 3 KffMf 3<DZ\ 1 / N 



wmowmt&wm 

m 1 ] ^mmtDmrnammmiz^-mmomm^ 
[02] *%Bmmmmmm<Dmg.i5 : ,iiimz-mM 

[B3] *%W®fl»ffiBn^B(OH£&S(i:ffi«-^% 
[04] *H0^©ffifSIB1SgMO^^>£lJ:#§-ilS£ 
[05] *fgB^0lffS!B1igS©^^>£^^§-*Sg 

me] *mi<DmR^m<om&5&ictoz-jm 
m 7 ] xmiommBm&wawBftmicm-XM 

monism 

1 -IMHBttSA 1 1 ■■«&*'7- K«, 2 1 
*&*lfyM& 3 1 -1f$gfB1S^ 3 2-58«E 
3 3-h>*/WM*H, 3 4-eill, 4 1-Stt 



[01] 



1 flWBt 




[H4] ms\ [09] 




(2) 




F$-Um%) 5F083 FZ10 JA36 JA37 JA39 JA40 
JA60 MA06 MA19 NA01 PR03 
PR21 PR40 



